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DICHOTOMOUS PARTISOLDICHOTOMOUS PARTISOL®®--PLUS PLUS 
MODEL 2025 SEQUENTIAL AIR SAMPLERMODEL 2025 SEQUENTIAL AIR SAMPLER



Calculating Particulate Concentrations Calculating Particulate Concentrations 
with  Dichotomous Air Sampler Datawith  Dichotomous Air Sampler Data

CCfinefine = PM= PM2.52.5 concentration (concentration (µµg/mg/m33))
CCcoarse coarse = = PMPMcoarsecoarse concentration concentration ((µµg/mg/m33))
VVfinefine = volume of air through PM= volume of air through PM2.52.5 filter (mfilter (m33))
VVcoarse coarse == volume of air through volume of air through PMPMcoarsecoarse filter (mfilter (m33))
VVtotaltotal = total volume of air through sampler (m= total volume of air through sampler (m33))
MMfinefine = particulate mass on fine filter (= particulate mass on fine filter (µµg)g)
MMcoarsecoarse = particulate mass on coarse filter (= particulate mass on coarse filter (µµg)g)



Calculating Particulate Concentrations Calculating Particulate Concentrations 
with  Dichotomous Air Sampler Datawith  Dichotomous Air Sampler Data

CCfinefine = = MMfinefine//VVfinefine

cccoarsecoarse =( =( MMcoarsecoarse//VVtotaltotal) ) --[ ([ (CCfinefine⋅⋅VVcoarsecoarse)/)/VVtotaltotal]]



FORMULAS FOR BIAS AND PRECISIONFORMULAS FOR BIAS AND PRECISION

XXii = ambient air concentration of sample i = ambient air concentration of sample i 
measured at sampler X (measured at sampler X (µµg/mg/m33))

YYii = ambient air concentration of sample i = ambient air concentration of sample i 
measured at collocated sampler Y (measured at collocated sampler Y (µµg/mg/m33))

n = number of paired samplesn = number of paired samples
%RB = percent relative bias%RB = percent relative bias
%RSD = percent relative standard deviation%RSD = percent relative standard deviation
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Comparison of Dichotomous Sampler Comparison of Dichotomous Sampler 
PMPM2.5 2.5 ConcentrationsConcentrations
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n=32 paired samples
Average PM2.5 Concentration = 9.9 ug/m3

Average Relative Bias = -2.6%
Average Relative Standard Deviation = 3.2%
Student's paired t-test p<0.0005 (significant difference)



Comparison of Dichotomous SamplerComparison of Dichotomous Sampler
PMPMcoarsecoarse ConcentrationsConcentrations
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n=32 paired samples

Average PMCoarse Concentration = 12.0 ug/m3

Average Relative Bias = +6.9%
Average Relative Standard Deviation = 7.7 %
Student's paired t-test p<0.0005 (significant difference)



Comparison of Dichotomous Sampler Comparison of Dichotomous Sampler 
and FRM PMand FRM PM2.5 2.5 ConcentrationsConcentrations
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n=24 paired samples

Average PM2.5 Concentration = 12.0 ug/m3

Average Relative Bias = -1.3%
Average Relative Standard Deviation = 3.1%
Student's paired t-test p>0.05 (no significant difference)



Dichot to DichotDichot to Dichot

bb The average relative standard deviation The average relative standard deviation 
and average relative bias were below 10% and average relative bias were below 10% 
for for PMPMcoarsecoarse concentrations and below 5% concentrations and below 5% 
for PMfor PM2.52.5 concentrations concentrations 

bb A detectable bias was present for the both A detectable bias was present for the both 
thethe PMPMcoarsecoarse and PMand PM2.52.5 concentrationsconcentrations



Dichot to PMDichot to PM2.52.5 FRMFRM

bb The average relative standard deviation The average relative standard deviation 
and the average relative bias were below and the average relative bias were below 
5% for PM5% for PM2.5 2.5 concentrationsconcentrations



Future WorkFuture Work

bb Comparison of the dichotomous sequential Comparison of the dichotomous sequential 
particulate matter air sampler with a particulate matter air sampler with a 
collocated PMcollocated PM1010 FRM air samplerFRM air sampler


